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ABSTRACT 

The present quantitative and qualitative study looks 
at how to better student achievement in an Algebra II 
course. Specifically this study examines two different 
modifications made during the second semester of an 
Algebra II course taught at a high school in Riverside 
County. The modifications that were made were based on a 
detailed literature review that suggested looking at how 
students learn while using PowerPoint software as an 
instructional tool and at the same time investigate the 
consequence of rearranging a fairly common and 
predetermined curriculum pattern. 

By looking at three measurement tools, a mid-chapter 
quiz, an end-of-unit exam, and an anonymous survey 
implemented in three different class sections of Algebra 
II, the researcher was able to show with significance that 
by a combination of using PowerPoint and rearranging the 
order in which the units of sequences and series is taught 
in comparison to logarithms can make a difference in 
student performance. 

Based on research findings, there were some 
recommendations for future studies. The researcher would 
recommend increasing the population size, introducing 


another variant group, and studying the effect of using 


ad 


PowerPoint for more visually challenging types of classes 
(e.g. geometry and calculus). In addition, there should 
also be an investigation into the quality of the actual 
PowerPoint slides and determining how the quality of the 


slideshow impacts student learning. 
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CHAPTER ONE 


BACKGROUND AND LITERATURE REVIEW 


With the advent of technology, the field of education 
has attempted to incorporate the most cutting edge of 
innovation and use these computer programs and dynamic 
software for inspiration inside the classroom. Stemming 
from its use in the business field, PowerPoint, software 
developed by Microsoft, has slowly entered into the 
classroom. This software might have the potential to 
assist teachers in developing and presenting course 
material in a more dynamic and interesting manner with the 
hopes of increasing student knowledge and understanding. 
The question that can be asked is: How effective has the 
use of technology in the classroom been for subjects that 
require not pure memorization, but problem solving and 
application more than anything else? Furthermore how might 
using PowerPoint as a way of presenting mathematics 
visually help or hinder students’ learning experience? 

The current climate in education focuses on 
improvement in many different areas including test scores, 
enhanced student understanding, and student academic 
achievement. This puts increased pressure on both 


educators and schools. Within some school districts, 


including that of the researcher, administrators are 
encouraging faculty to integrate technology into the 
classroom to a greater degree. With these challenges in 
mind, how can educators best prepare students with 
knowledge that will enable them to be successful in the 
local and global community? Education has seen its fair 
share of trends and tendencies to new ideas. Using 
technology as a means to deliver instruction is 
increasingly becoming more popular (e.g., distance 
learning; learning module systems such as BlackBoard and 
Sakai; online learning resources through textbook 
publishers; lecture software, etc.) as society progresses 
towards obtaining more knowledge through quicker and more 
easily accessible methods (e.g., internet). 

While the author would like to focus specifically on 
the use of PowerPoint software in mathematics courses, in 
particular those at the high school level, there is 
limited research looking at such technology in mathematics 
courses. Since there was difficulty in locating research 
Girectly linked to the author’s focus of using PowerPoint 
as an instructional tool, related studies that integrated 
other types of technology into math courses were reviewed. 
In looking at the previous research available, it appears 


that these previous studies have looked at specific 


technological tools and how they were incorporated into 
the mathematics classroom at different levels of students’ 
progression through education. The literature ranges from 
studying the effects of graphic calculators in high 
schools in Queensland, Australia (Goos & Bennison, 2008); 
to the influence of computer-assisted instruction within 
an eighth grade mathematics class in New Jersey (Tienken & 
Maher, 2008); then up to the levels of college introducing 
technology as a tool of instructing freshmen students who 
are deficient in the skills needed to being successful in 
a developmental mathematics course (Taylor, 2008); and 
finally to those students who are taking Calculus for the 
first time in Malaysia (Atan, Suncheleev, Shitan, & 
Mustafa, 2008). 

Most of chs literature that was found dealt with 
remediation for students who are struggling with 
mathematical comprehension, or on the other end of the 
spectrum, enhancement and development of previous 
knowledge and understanding of mathematical concepts. 
However, there was little to be found in the review of the 
literature that used technology as a primary instructional 
tool. In addition the literature showed that although 
technology does allow instructors to delve further into a 


topic, there are many in the field of education that show 


resistance for taking the time to learn how to use new 
technology or more importantly how to integrate that 
technology. This might be a result of various reasons 
including: 1) access to computers and appropriate 
software; 2) openness to changing teaching methods; 

3) lack of motivation to learn something new; 

4) philosophical differences (e€.g., some believe the use 
of technology undermines the purity of mathematics); and 
5) limited resources including training and time as 
faculty maintain already demanding workloads. 

There were a number of issues revealed through the 
studies. Two of which were particularly relevant to the 
focus of the current study: 1) student accessibility; and 
2) the effectiveness of technological learning tools, 


including the examination of PowerPoint specifically. 


Student Accessibility 
Not only is it critical to take into consideration 
the various technological resources both faculty and 
educational institutions have to choose from, it is 
important to determine the impact using technology will 
have on students as well. With the introduction of new 
technology, there is the issue of student accessibility 


and training. The question that needs addressing is: What 


limitations would be placed on the students and is there 
equity in accessing technological resources? 

One problematic issue unveiled by the study in 
Australia was accessibility (Goos & Bennison, 2008). 
Initially the intent was to look at the effectiveness of 
computer software programs to enhance math students’ 
learning. However after surveying various schools 
throughout the state of Queensland they determined that 
student access to computers was not equal across schools. 
As a result the researchers decided to focus on the use of 
graphing calculators instead. However, accessibility 
issues arose with this as well since not every class in 
Queensland had a class set of calculators to use (Goos & 
Bennison, 2008). 

For the study that was conducted in Malaysia with the 
automated software and in the study done in New Jersey 
with the eighth grade students, the computers and software 
were used in the classroom (Atan, Suncheleev, Shitan, & 
Mustafa, 2008). However it was unclear as to whether or 
not the researchers took into account how students would 
access these technological resources were they to have any 
missed class time. 

Another potential function where the technology might 


not be equitable is seen in the studies for the ALEKS 


program (Taylor, 2008) and the webOption (Joordens, Le, 
Grinnell, & Chrysostomou, 2009). It was not made clear if 
these resource options were only made available to the 
students while they were on campus or if students had the 
ability and flexibility to access the curriculum from 


home. 


Effectiveness of Technology 

With all of these adversities, the real issue is to 
determine how effective the studied technologies had been 
in their usage. Depending on what the desired outcome was 
of each independent study the results were mixed. 

In the study conducted with the webOption in Canada, 
the students performed worse than the students that just 
attended the classes (Joordens, Le, Grinnell, & 
Chrysostomou, 2009). There were many considerations that 
had been taken into account in this study by the authors, 
but the main conclusion they came up with dealt with the 
transference of applicable knowledge. It was the authors’ 
opinion that the study showed that the webOption had been 
successful for introductory psychology courses as those 
require more pure memorization skills of definitions and 
applications; whereas the mathematics courses are more 


difficult for a student to develop skills such as problem 


solving and more unique applications and those skills 
alone are much harder to develop just by watching video 
clips (Joordens, Le, Grinnell, & Chrysostomou, 2009). 

In correlation to that study, the research that was 
done in New Jersey with the (Computer Assisted 
Instruction) CAI intervention with middle school students 
showed no significant increase in performance for the 
students that had access to the CAI contrasted with those 
students that did not have access, but instead regular 
instruction and practice from the instructor (Tienken & 
Maher, 2008). Overall the study showed that in fact the 
CAI program that was implemented was not an effective 
intervention method and had a negative effect on students’ 
performance (Tienken & Maher, 2008). The authors suggest 
in their review that this program needed to be 
re-evaulated as the entire district implemented this 
program to help its underachieving students and there was 
a district-wide decrease in student scores as the software 
helped with the concept of drill and practice, however it 
lacked specifically with teaching its students the skill 
of problem-solving (Tienken & Maher, 2008). 

Although it might seem that the results are negative, 
there are two studies worth noting as being highly 


successful. The study conducted with incoming freshmen in 


a Texas university with its ALEKS program, showed 
increased scores in many facets. First, the research shows 
that there was an increase in the mean scores for the 
students in the experimental group of four points from 
pretest to post-test which was statistically significant 
(Taylor, 2008). The conflicting data in this study showed 
that the control group did in fact increase its score as 
well and even outperformed the experimental group in 
general. However, one important aspect of teaching and 
learning mathematics is how to cope and resolve the 
situations involving mathematical anxiety and in this 
study, the students that were in the experimental group 
had in fact lowered their mathematical anxiety (Taylor, 
2008). Not only was this an important aspect to consider, 
the study also showed that the students saw an improvement 
in their attitudes towards mathematics improved; whereas 
the students in the control group after taking the class 
in a standard lecture manner saw their attitude towards 
mathematics become worse (Taylor, 2008). 

Lastly, the study conducted in Malaysia (Atan, 
Suncheleev, Shitan, & Mustafa, 2008) with the animated 
software for the Calculus classes had the most significant 
results in not only student and teacher feedback, but also 


in grade results. In this study, it was shown to be a 


belief amongst the staff and the students that the 
software increased interest in the subject, students were 
able to understand the material, students learned faster, 
and their retention increased, the software saved time; 
and there was an increase in the level of grades (Atan, 
Suncheleev, Shitan, & Mustafa, 2008). Overwhelmingly the 
data in this study showed that students’ attendance 
increased and it made students more actively involved in 
the class and the learning process (Atan, Suncheleev, 


Shitan, & Mustafa, 2008). 


PowerPoint as an Instructional Tool 

Previous research has examined the effectiveness of 
PowerPoint as a learning tool in various courses outside 
of mathematics. Studies have had mixed reviews, however, 
one common theme is the quality of PowerPoint made a 
difference on its effectiveness as an instructional tool. 

Amare (2006) found that within English technical 
writing courses while students preferred delivery of 
information via PowerPoint during lecture, higher scores 
were earned by students in sections where traditional 
instruction was implemented (i.e., no PowerPoint was 
used). While students claimed to have more enthusiasm for 


PowerPoint, this did not translate to higher test scores, 


greater performance and/or more consistent attendance. 
Amare (2006) speculated that this could have been caused 
by a number of possibilities including: 1) her 
presentation style was not conducive to PowerPoint; 2) her 
PowerPoint presentations were not as well developed as she 
had thought; and 3) students may have reached saturation 
with too many PowerPoint slides. However it cannot be 
ignored that PowerPoint has become more of a norm with 
technological advancements and to some extent is now an 
expectation during information delivery (Amare, 2006). 
Instead it is important to keep in mind that PowerPoint 
alone is the not the complete solution, rather instructors 
must also keep in mind that how they deliver narratives 
along with the level of enthusiasm they express for the 
subject matter can certainly make a significant impact on 
students’ interest as well. 

Other studies found PowerPoint to be an effective 
instructional tool, depending on its level of use. 
PowerPoint appears to have some benefits when used 
appropriately such as providing structure and pacing as 
well as being more time efficient. Susskind (2005) found 
within Introduction to Psychology courses that while 
PowerPoint accompanied lectures did not result in 


increased academic performance that students expressed 


10 


higher positive attitudes and self-efficacy in the subject 
matter and when online notes were provided ahead of time, 
greater confidence in note taking ae well. Susskind (2005) 
also recommended that future research should examine 
aspects of PowerPoint (e.g., animation, graphics, video) 
that might enhance student learning, not just focusing on 
its mere presence. So perhaps the depth to which a 
PowerPoint presentation is developed (i.e., bulleted items 
versus complex slides using graphs, color variation and 
animation) may make a difference. 

Szabo and Hastings (2000) also found that students 
found PowerPoint lectures to be more interesting than 
traditional ones. While this might be attributed to one’s 
ability to manipulate visual stimuli on slides; create 
more structure; and be more organized, it is also possible 
that for some students PowerPoint as a delivery tool might 
be novel in certain classes, therefore peaking students’ 
interest at least temporarily. While Szabo and Hastings 
(2000) researched has mixed results, within one of their 
studies they persed PowerPoint’s positive impact on 
student performance. Within this study the researchers 
compared assessment scores over three conditions: 

1) lecture with overhead projector; 2) lecture with 


PowerPoint; and 3) lecture with PowerPoint and notes. 
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Conditions 2 and 3 resulted in higher scores on 
multiple-choice tests when compared to Condition 1 with no 
significant difference between these two groups (i.e., 
Conditions 2 and 3). In Conditions 2 and 3 PowerPoint was 
used along with a comfortable pace thus allowing students’ 
note taking without distraction (Szabo & Hastings, 2000). 
Szabo and Hastings (2000) state that “PowerPoint could be 
useful in specific instruction where dynamic models, 
animation, and variation of color may definitely help in 
the better illustration of the key concepts” (p. 187). 

Additionally lecturing with PowerPoint must be 
balanced with one’s level of spontaneity, personal 
interaction with students, and effectively engaging 
students without appearing to be too rigid or scripted 
(Susskind, 2005; Craig & Amernic, 2006). Educators must 
not use PowerPoint as a mere crutch, but rather ensure 
that students’ learning is enhanced by drawing the 
connection between concepts so that information does not 
appear fragmented which can result in surface level 
processing of information (Craig & Amernic, 2006). 
“PowerPoint should not be viewed as a replacement for the 
blackboard, but rather as an efficient auxiliary medium, 
that can improve learning” (Szabo & Hastings, 2000, 


p. 187). Ultimately it appears that PowerPoint might only 
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be helpful when used in combination with effective 
teaching strategies. 
The Difficulties of Learning Exponential 
and Logarithmic Functions 

The reality that many professors and instructors face 
while teaching mathematics is that there are certain 
topics that students generally do not understand the very 
first time they are introduced. Whether the instructor is 
teaching elementary, high school, or even college-level 
students, the initial introduction to such topics can 
determine whether or not students develop a complete 
understanding of those topics. This in turn could have 
serious implications of student’s mathematical 
self-efficacy. Unfortunately, the concept of exponential 
functions and their inverse operation of logarithms 
typically causes many students to experience confusion and 
ultimately frustration. 

Confrey (1994) has studied why students inherently 
struggle with learning about exponential and logarithmic 
functions. In her work, she suggests that the issue is 
students beginning at a young age are instructed to think 
of multiplication as repeated addition. Although this is 
not an incorrect thought to have, the issue Confrey (1994) 


argues that the students in fact are only taught a 
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singular structure of Algebra, that is repeated addition 
and nothing else. “Once students have learned to 
manipulate and evaluate exponential expressions, 
exponential functions can be defined..with this 
developmental model of exponential functions, it is not 
surprising to find students having difficulties in their 
conceptual development of exponential inverses, 
logarithmic functions” (Smith & Confrey, 1994, p. 337). 
Confrey (1994) believes limiting students to such a 
restrictive and limited way of thinking is hurting their 
ability to consider multiplication (and consequently, 
division) as more than just repeated addition. Instead she 
recommends that multiplication should be taught as an 
unique or different action that ngeoeHS on a specific 
number. As a researcher that conducted many experiments to 
understand how students learn repeated multiplication, 
Confrey (1994) suggests that in order to help students be 
successful with understanding repeated multiplication more 
efficiently, instructors need to introduce a new way of 
counting which she terms as “splitting”. The concept of 
splitting is similar to exposing young students to the 
patterns that are made through geometric sequences where 
instead of having a common difference in a repeated 


addition pattern (e.g., 1, 5, 9, 13, 17), a ratio is used 
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as the rate of change between terms or values (e.g., 1, 4, 
16, 64) (Confrey, 1994). 

Other researchers have investigated the specific 
issues students have in learning exponents and logarithms 
for the first time. As a result they have identified very 
specific issues students have with understanding core 
concepts about exponential expressions and logarithms. 
Weber (2002) mentions that “students’ understanding of 
exponential functions only makes sense when their domain 
is restricted to the natural numbers” (p. 5). This implies 
that students have the inability to calculate an 
exponential value when an exponent is negative, rational, 
or irrational. DePierro, Garafalo, and Toomey (2008) 
conducted a study with chemistry and physics students and 
found that they “often encounter difficulties when 
attempting to create or interpret mathematical 
representations of physical phenomena” (p. 1226). The 
authors specifically mention that “students are often 
unable to translate equations with the general form 
log, N= Linto statements that do not contain the words “log” 
(DePierro, Garafalo & Toomey, 2008, p. 1226), which is one 


of the most fundamental skills needed to evaluate logs. 
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PowerPoint as an Enhancement Tool for 
Learning Mathematics 


The question therein lies, how does PowerPoint 
instruction address the issues of learning mathematics and 
more specifically help students understand exponential and 
logarithmic functions? The answer may be as simple as a 
change in the dynamics of instruction. 

When an instructor lectures using a white board, some 
important aspects of teaching may not be happening. One 
concern is that the instructor would likely have their 
back to students while using the board, thus eliminating 
personal connectedness with the class while at the same 
time restricting the conversation or dialogue that could 
be challenging for the auditory learners. Not only does 
the usage of PowerPoint enhance visualization, it also 
provides the opportunity to have discussion. When an 
instructor uses a whiteboard, typically the instructor 
sets the tone of the lecture and will basically write new 
information down without eliciting responses from the 
class. If performed properly, a PowerPoint presentation 
can initiate a collaborative learning environment. 
According to Kramarski (2003) a collaborative learning 
environment in which students work together with peers and 


the instructor is one of the most effective learning tools 
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within the classroom. Additionally when students are in 
such environments where peer interaction and collaboration 
are encouraged, this pushes them to explain concepts and 
ideas on the related subject matter, thereby enhancing 
their knowledge acquisition even further. Therefore using 
PowerPoint as an instructional tool when implemented 
effectively can allow for greater student-teacher 
interaction (e.g., faculty can have more face-to-face time 
with students) and as a result enhance the dialogue that 
takes place in the learning environment. 

Another consideration regarding whiteboard 
instruction is the lack of visual stimuli such as aspects 
like animation and color variation that using PowerPoint 
can provide. This limitation might hinder the learning 
experience of visual learners. 

...Visualizations are often produced on static media 

(e.g. chalkboard) and thus only offer limited 

exploratory possibilities and reduced epistemic 

utility as most of the exploration and manipulation 
need to occur within students’ minds. As a result, 
although useful, static visualizations may still fall 
short of being able to engage students in exploratory 
activities that are conducive to the positive 


learning experience. (Liang, 2010, p. 974) 
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In the same study where technology was used the 
researchers found that 
.the inability of visualizations to dynamically 
adjust to students’ cognitive and perceptual demands 
can cause visuo-mental incongruities not always 
favorable to active exploration or increased 

levels of engagement. This in turn can negatively 

impact students’ understanding of the explored 

concepts. More importantly, this can 

also affect students’ feelings and predisposition 

towards these concepts in undesirable ways. (Liang, 

2010) 

Lastly, PowerPoint can be an useful aid because of 
the ease with which it can be published on the Internet. 
In their study on mathematics achievement Kitsantas, 
Cheema and Ware (2011) suggest that the more homework 
support resources that were available to the students, the 
higher their mathematics score were. If a teacher was to 
use the white-board as the instructional tool, at best the 
lecture notes could be posted online if at all. As helpful 
as that may be, progression through a PowerPoint where the 
information is disseminated in parts allows the students 
to digest information at a pace conducive to student 


learning. 
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The connection that PowerPoint can provide to any 
mathematical topic, specifically exponential and 
logarithmic functions, is that it provides color; it 
provides the opportunity to engage students; it can 
integrate attention capturing animation; and therefore, it 
can visually deliver the subject matter in a more dynamic 
manner. As suggested “about how this topic might be made 
more interesting and relevant in a secondary classroom: In 
most cases, the treatment is multi-modal using numerical, 


graphical, and algebraic approaches” (Wood, 2005, p. 167). 


Literature Summary and Conclusion 

Being that mathematics has historically been one of 
the most challenging subjects for the general population 
to comprehend, there have been numerous techniques that 
have been developed to bridge the gap of being lost and 
confused, to the land of understanding and application. 
Technology has been the latest trend to be introduced to 
make mathematics more mainstreamed for the general 
population. Based on this review, it is the author's 
opinion that perhaps there needs to be more studies 
conducted to determine the appropriateness of what type of 
technology is used and at what mathematical skill level 


that technology is to be used. 
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Where this project fits within this topic of using 
technology inside the mathematics classroom is to measure 
how the specific usage of PowerPoint as the delivery tool 
and how providing students with personalized instruction 
from the teacher can aid students in their understanding, 
or almost just as important their personal opinion about 
the subject of math in general. While research studies 
specifically examining PowerPoint’s impact on student 
learning have been conducted, none focused on this effect 
within the mathematics classroom. While overhead 
projectors, white boards and other traditional teaching 
methods continue to dominate teaching strategies in math, 
it is also important to consider the potential impact 
technology, and specifically PowerPoint, might have on 
students’ knowledge acquisition within and attitudes 
towards mathematics. 

In addition, the literature review reveals that not 
only can a dynamic change of instruction through the use 
of technology alter the potential outcome for the current 
study, but exposure to alternative multiplicative 
structures, as suggested by Confrey (1994), can impact 
whether or not students successfully understand logarithms 


as well. 
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CHAPTER TWO 


GOALS 


The purpose of the current study is to two-fold: to 
determine how effective the use of technology is when 
integrated with instructional strategies in Algebra 
II/Trigonometry courses, and how having experience with 
different counting structures (through exposure to 
geometric sequences and series) can impact the learning 
and understanding of logarithms. In addition, this study 
will look at a potential new approach and its 
effectiveness in teaching mathematics through the usage of 
PowerPoint as a delivery tool and the potential outcomes 
this has with a small sample of high school students. 

The author’s motivation for focusing on technology in 
this regard is twofold. First, as a high school teacher, 
the author has begun incorporating PowerPoint as a visual 
resource to complement lectures. As a result, the author 
has received positive feedback regarding use of this 
technology from students, parents, faculty, and 
administrators alike. Secondly, within the district where 
the author is currently employed, there is a desire to 


increase the usage of technology for all disciplines with 
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the plans to eventually integrate distance or online 
learning into course offerings. 

Technology is becoming more and more part of the 
educational environment and can be seen in other 
disciplines more commonly than in mathematics. It is a 
goal of the current study to explore whether or not 
PowerPoint can be used as an effective visual learning aid 
in combination with teacher lecture and in-class work. As 
evident in previous studies, examination of the use of 
technology in mathematics courses is quite limited, and 
even more so when specifically looking at K~12 education. 
It is critical for educators to be current with the needs 
and learning styles of their students. As younger 
generations enter the classroom, most of whom will not 
know what life was like prior to computers, cell phones 
and the internet, teachers must ensure they integrate 
strategies that will enhance the learning environment of 
these students to maximize their success o mathematics 
while maintaining the integrity of the subject matter. 

A discussion on how to best do this with the study of 
mathematics has been intriguing, and in a project such as 
this, valuable data could be collected to provide insight 
as to whether using technology such as PowerPoint could 


enable students to learn math more effectively ina 
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face-to-face classroom. This data can also provide insight 
as to whether or not PowerPoint resources significantly 
impact students’ learning experience in mathematics by 
providing reliable empirical data that moves beyond 
anecdotal feedback that the researcher has received from 
previous students. Furthermore the results from the 
current study might reveal implications for additional 
areas such as distance learning and online learning 
resources. 

To further complement this study, the researcher 
intends on studying the implication of teaching the unit 
of sequences and series prior to exposing his students to 
logarithms. The math faculty at the school where the 
researcher is employed have typically covered these units 
in the same order that they are listed in the textbook 
used by the department: logarithms first then series and 
sequences (three units later). Considering that this have 
been a long-standing tradition at the school, logs has 
unequivocally been taught before the series and sequences 
unit and logs also has the reputation for being the most 
difficult unit the students have in learning for the first 
time. This research has the potential to provide insight 
into whether or not having students exposed first to the 


concept of ratios and how they affect counting principles 
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before being exposed to exponential functions and their 
counterparts of logarithms, could alter the order in which 
the units are taught systematically during the second 
semester of Algebra II and the first semester of 
Pre-Calculus courses. 

The focal point of this project is to analyze whether 
or not, based on the research provided by Confrey (1994), 
having students exposed to a new counting principle based 
on repetitive multiplication would aid students in their 
understanding of exponential functions, which then would 
translate to increasing their understanding of logarithmic 
functions. In addition, this project will analyze whether 
or not it is plausible that the use of PowerPoint software 
as an instructional tool will develop stronger 
Mathematical understanding of concepts relating to 
exponents and logarithms while at the same time increasing 
student efficacy about learning mathematics. The 
researcher anticipates that introducing students to 
sequences and series before logarithms along with using 
PowerPoint as an instructional tool will enhance students’ 
learning of logarithms, resulting in higher assessment 


scores. 
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CHAPTER THREE 


METHODOLOGY 


Participants 
Participants for the current study included 10 
through 12*° grade Algebra II/Trigonometry students at a 
large high school in Riverside County during the Spring 
2012 semester. These students were enrolled in one of 
three Algebra II/Trigonometry classes taught by the same 
instructor. Participants had their quiz and exam scores 
analyzed for this study. They also took a survey after 
completing an end-of-unit exam that provided them the 
opportunity to give feedback anonymously regarding their 
experience learning a logarithm wnit. The students in 
these three sections of Algebra II/Trigonometry varied in 
age, mathematical skills, overall grade point averages 
(GPA), ethnic backgrounds, socio-economic statuses, and 
genders as would be the expected demographics of any class 
chosen randomly for this study. The students enrolled in 
these classes met every other day as part of a block 
schedule the school follows. Data from students new to the 
classes in Spring 2012 will not be included in the 


participant pool. 
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Materials 

The unit that was used for the current study focused 
on logarithms. Students in all three classes were 
presented with the same information and examples 
throughout the unit. The students were assigned the same 
daily homework assignments and had access to the same 
study guide materials that were found on the instructor’s 
website. 

Students were given the same mid-chapter quiz, 
end-of-unit assessment, and survey. The mid-chapter quiz 
covered topics in the first half of the unit. All of the 
questions on the quiz were free-response. The problems on 
the quiz ranged from solving exponential modeling 
problems, graphing logarithmic and exponential functions, 
and evaluating basic logarithms without the use of a 
calculator (See Appendix A). The end-of-unit assessment 
covered topics on the quiz as well the second half of the 
unit (See Appendix B). This latter portion covered topics 
involving solving logarithmic and exponential equations, 
and using natural logarithms. The problems on the 
end-of-unit assessment were a combination of free response 
and multiple-choice questions. Upon completion of the unit 
exam, participants completed a survey. Survey questions 


were developed by the researcher along with peer review 
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and feedback as well as committee guidance and 


recommendations (See Appendix C). 


Design and Procedure 

During the fall semester, students were acclimated to 
having the instructor utilize PowerPoint slides during 
in-class lectures. They also had access via the 
instructor's website to PowerPoint presentations that are 
accompanied with an audio lecture (that repeats and 
complements information provided in the face-to-face 
setting). This allowed students to review material online 
as well as print copies of the slides should they wish to 
have this during in-class lectures to write notes. 
Students were aware that they could use computers on 
campus including the school library, at home as well as in 
public libraries to access these materials through the 
Internet. Additionally, it is important to mention that 
the PowerPoint files that the instructor incorporated went 
beyond simple bullet points and statements. Instead, all 
sets of slides included the following: animation, 
graphics, math symbols, and formulas as well as various 
colors to highlight major concepts. , 

For this study, the researcher used a unit on 


logarithms within Algebra II/Trigonometry. This unit was 
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selected because it covered concepts that students had not 
encountered in previous mathematics courses, unless they 
were repeating the class due to a previous unsuccessful 
attempt. This unit included two assessments: one 
mid-chapter quiz and one end-of-unit exam. 

The researcher used a quasi-experimental design such 
that there was a different condition for each of three 
Algebra II/Trigonometry classes such that each section 
received a different combination of PowerPoint instruction 
(or lack thereof) and timing of exposure to the sequences 
and series unit (i.e., either before or after the logs 
unit). One class received instruction on sequences and 
series prior to instruction on logarithms, which was 
taught using PowerPoint. A second class also received 
instruction on sequences and series prior to learning 
about logarithms, however while learning about logarithms 
they did not receive instruction using PowerPoint, as 
typically done by other math teachers at this particular 
high school. The third class was treated as every other 
Algebra II class at the high school where they learned 
about logs without the use of the PowerPoint presentation 
technique and then they learned about series and sequences 
afterward. The lectures for all classes covered identical 


Material: the same definitions, examples, and problems in 
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class. Upon completion of the assessments, analysis of the 
quiz and unit exam were itemized, as were results from the 
survey. In addition, the data was analyzed across the 
groups, comparing itemized scores between classes with 
particular attention paid to any variations between 
classes that received instruction using PowerPoint and 
those that do not. All of the students in the study were 
able to continue to access the online lecture materials 
and PowerPoint slides as they had in previous units during 
the Fall 2011 semester. 

Participant data was also obtained through a survey 
that used a 5-point Likert Scale where “1” equals Strongly 
Disagree and “5” equals Strongly Agree (See Appendix C). 
Surveys were anonymous and addressed students’ experiences 
with and without PowerPoint sources (both online and 
in-class). Questions measured students’ attitudes toward 
math and how this might be impacted by the instructor’s 
use of technological resources in class. Participants 
completed the survey following the end-unit-exam but prior 
to receiving their exam results. Summative data from all 
three classes were analyzed, with particular attention 
paid to comparing any statistical variations between 
classes that received instruction using PowerPoint versus 


those who received instruction using the whiteboard, as 
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well as those classes that received the information of 
sequences and series prior to their exposure to 


logarithms. 
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CHAPTER FOUR 


SIGNIFICANCE 


The expectation is that through this particular 
study, students will be more capable of understanding and 
synthesizing new mathematical information if they are 
visually stimulated. In other words, learning should be 
more effective for students when the lectures are 
performed using PowerPoint when compared to traditional 
white board instruction. The researcher believes that the 
assessment results will be higher for those that have the 
PowerPoint lectures in the class with PowerPoint. The 
expectation is also that the students will have a more 
positive response to the lectures that use PowerPoint as 
opposed to the white board. These results will become 
evident through the results of the survey. Additionally, 
the results of the study might shed light as to whether or 
not learning about series and sequences beforehand will 
enhance students’ knowledge acquisition of the logarithms 
unit. 

The significance this particular study has for 
students is that it might provide insight for educators 
who are searching for a mode of delivery that might make 


mathematical understanding easier to grasp as well as for 


31 


those who are interested in strategies that might help 
improve students attitudes towards and confidence level 
regarding mathematics. The results of this study might 
also provide the visual stimulation needed, particularly 
for visual learners as well as students who find 
mathematics challenging, to support them in overcoming 
common frustrations that surround the subject matter. 
The results of this project could also motivate 
instructors and teachers to be more creative with how to 
reach students who struggle learning new mathematical 
concepts. The results from this project could positively 
impact the interaction between instructors and their 
students, and further improve how information gets shared 


and integrated into the classroom. 
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CHAPTER FIVE 


RESULTS 


In an attempt to gather as much data possible, the 
researcher distributed parent permission slips to all of 
the students enrolled in the Algebra II classes before the 
initiation of the project. Out of 77 students total, 75 
students returned the parent permission slips. The two 
non-participants were in the group that received the 
instructional unit on sequences and series prior to 
learning about logarithms with using the whiteboard. Only 
the results of those 75 students have been accounted for 
in the results of this project. The researcher was aware 
of the two students that did not return the parent 
permission slip and made sure that they also did not 
partake in completing the anonymous survey. For further 
demographic information about the students involved in the 
project broken down by the participating groups see 


Appendix D. 


Teacher Observations 
While providing instruction to all three classes, the 
researcher observed a change in the behavior of the 


students and how they interacted with the instructor 
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during the whiteboard or the respective PowerPoint 
instructional time. 

For the classes that made the transition to the 
whiteboard instruction, the classes became less interested 
or engaged while working out examples. When the instructor 
was writing on the board and would occasionally look back 
at the class, he noticed that the students were more 
likely to be distracted by their cell phones and texting. 
He also observed that students were moving around in their 
seats more frequently to see around the students sitting 
in front of them and blocking their view. In addition, 
there were some students who took out their glasses who 
had never worn them in class before because they had 
difficulty reading the whiteboard. The instructor noticed 
also that when it came time to step away from the 
whiteboard in order to circulate around the classroom 
while the students were working on examples, the students 
that were not in the general vicinity of the teacher 
became off task more quickly than usual. 

For the one class that kept the PowerPoint 
instruction for the logarithm unit, the instructor was 
able to simultaneously walk around, talk and progress 
through the notes with the aid of a remote presenter while 


circulating amongst the students. He also noticed that a 
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couple of students were using their cell phones and 
electronic tablets to look at the PowerPoint files online 
to get ahead of the class taking notes so that they were 
able to just listen to the instructor and focus their 
attention on the instruction as opposed to writing and 


listening at the same time. 


Quiz Results 

While using a rubric, the researcher graded each and 
every quiz that the students took in all three sections. 
The results from the quiz were coded and tabulated into a 
spreadsheet and then were analyzed using IBM’s SPSS 
software. The Cronbach alpha value for the entire quiz was 
a=072, thus showing the assessment to be reliable. To 
simplify the discussion of the groups, the groups will be 
labeled and discussed as the following: 1) Group 1 will 
represent the class that was taught logs first without the 
use of PowerPoint, then sequences and series; 2) Group 2 
will represent the class that was instructed sequences and 
series before learning about logarithms without the 
PowerPoint; and 3) Group 3 will represent the class that 
was taught sequences and series before learning about 


logarithms while using PowerPoint software. All 
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instruction of sequences and series concepts included the 
use of PowerPoint. 

While performing the data analysis, the omnibus test 
(F-test of all 3 groups considered simultaneously) was not 
Significant (see Table 1). However, when looking at the 
means, the results from each group showed that students 
who were exposed to the content from the sequences and 
series unit prior to the logs unit performed better than 
the group that did not (see Table 2). However only Group 3 
results were statistically significant when compared to 


the results from Group 1 (see Appendix E). 


Table 1. ANOVA Table of Results from Quiz Questions 7 and 


8 
Source df F Pp ‘ri 
Group 2 2.616 0.80 .068 
Brror 72 
Total 74 
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Table 2. Quiz Descriptive Statistics 


Group Mean ee N 
1 27.4483 "9.48904 29 
2 31.5417 8.91008 24 
3 33.4091 9.54518 22 
Total 30.5067 9.54559 75 
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Figure 1. Quiz Means Across Groups 
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The researcher also performed some exploratory factor 
analysis and discovered a connection between the first two 
questions on the quiz, however again when looking at the 
omnibus test of all three groups considered at the same 
time there was a lack of significance. These questions 
were word problems related to exponential growth and decay 
scenarios. It is possible that students who were exposed 
to the sequences and series unit were better prepared for 
these problems as they had more practice working with 
exponents and repeated multiplication. 

The factor analysis also sasvea that there was a 
connection between problems seven and eight on the quiz 
which tested the students ability to transform a logarithm 
expression into its equivalent exponential expression and 
vice-versa. The ANOVA table shows that when considering 
all groups simultaneously there is a lack of significance 
(see Table 3), but when comparing groups 1 and 3 there is 
Significance (see Table 4). It is possible that group 3 
excelled on these two problems as they had more exposure 
to the vocabulary used with exponential notation (i.e., 
base and exponent/power) and were more comfortable with 
accurately locating these items while transforming them 


from one type of expression to the other. 
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Table 3. ANOVA Table for Questions 7 and 8 


Source df F Pp rn? 
Group 2 2.616 0.80 .068 
Error 72 

Total 74 


Table 4. Group Comparison of Quiz Questions 7 and 8 


95% 


Confidence 
Interval 
Comparative Mean Standard Lower Upper 
Group Group Difference Error Significance Bound Bound 
2 -.3736 -30350 -222 -.9786 .2314 
1 
3 -.7069 -31095 -026 -1.3268 -.0870 
el: -3736 .30350 -222 -.2314 .9786 
2 
3 = 33:33 -32463 -308 -.9805 .3138 
The error term is Mean Square (Error) = 1.210 


In addition to performing factor analysis the 
researcher investigated the cluster of the types of 
problems associated with the quiz. As with all of the 


previous analysis, when looking at the F-test of all the 
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groups combined, there was a lack of significance. When 
looking at the ANOVA table results from all of the word 
problems from the quiz combined, there does seem to be a 
statistical significance between the Group 1 and Group 3 
(see Appendix E). This could possibly be tied to Group 3 
having more experience working with exponents from the 
sequence and series unit as well. As with any data 
analysis it is worthy to note that although the omnibus 
test for the entire quiz, the analysis of questions 1 and 
2, the analysis of questions 7 and 8, as well as the 
analysis of all the word problems together failed to show 
significance when considering all groups simultaneously. 
However when broken into groups, there was a significance 
shown between groups 1 and 3 in the previously mentioned 
analysis of the overall quiz results, the results of 


questions 7 and 8 as well as the cluster of word problems. 


Test Results 
As with the quiz, the researcher used a rubric to 
score the test results from each section used in this 
study. In addition, the exact same process was used with 
transcribing the individual and itemized responses into a 
spreadsheet, which were then analyzed by SPSS. The 


Cronbach alpha score for the test wasq@= 39thus showing 
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that it is a reliable assessment to be used for this 
project. Much like the results of the quiz, when comparing 
the groups simultaneously (F-test) there is a lack of 
significance (see Table 5). However, by looking at the 
data for the individual groups, based on the means, the 
results showed that on average Group 3 obtained the best 
results (see Table 6). The statistical analysis shows that 
the results are significant when comparing Group 3 and 
Group 1 (significance level of .027), and marginally 
significant when compared Group 3 to Group 2 (significance 


level of .069) (see Appendix F). 


Table 5. ANOVA Table for Total Test Results 


Source df F Pp n? 
Group 2 2.402 0.98 -063 
Error 72 
Total 74 
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Standard 


Total 


17.08160 
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Figure 2. 


Test Descriptive Statistics 


Mean 


69.1724 


69.5000 


78.6364 


72.053 


Deviation 
18.54352 
15.52277 


15.53964 


“tT 
2,00 


Group 


Error Bars: 95% Ci 


Test Means Across Groups 
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22 


75 


The researcher performed exploratory factor analysis 
with the test results and found that some of the sets of 
problems were related to how the students performed. The 
factor analysis showed that there was a positive 
correlation to how students performed while answering the 
questions based on evaluating logs to how they performed 
on graphing the exponential and logarithmic functions. The 
link of performing well when given the task of evaluating 
logs could be because of the extra experience working with 
exponents those students had from the sequences and series 
unit. The same could be said in terms of graphing 
exponential functions as perhaps some students used their 
properties to make function tables to plot coordinates for 
the graphs (as well as the inverse graphs for the 
logarithmic functions). In addition, the factor analysis 
showed that there was a link to how students performed 
with free response questions and its multiple-choice 
counterparts. However when running the data for ANOVA 
tables, there was no statistical significance of the 
factors across the groups. 

In analyzing the clusters of the types of problems 
that were asked on the test, there was one cluster that 
was statistically significant. That cluster of questions 


involving the concept of evaluating logs without the use 
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of a calculator was shown to be significant for the F-test 
across all groups (see Table 7) as well as the individual 


comparison between groups 1 and 2 (see Table 8). 


Table 7. ANOVA Table for Evaluation Problems from Test 


Source df F Pp a 
Group 2 3.070 0.53 .O079 
Error 72 

Total 74 


Table 8. Group Comparison of Test Evaluation Questions 


95% 


Confidence 
Interval 
Comparative Mean Standard Lower Upper 
Group Group Difference Error Significance Bound Bound 
2 ~2965 .12487 -020 -0475 .5454 
1 
3 -0528 ~12794 .681 -.2023 .3078 
1 -.2965 .12487 .020 -.5454 -.0475 
2 
3 -.4437 .13356 .O72 -.5099 .0226 
The error term is Mean Square (Error) = .205 
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Survey Results 

Students were asked to complete an anonymous survey, 
after the end-of-unit exam but before receiving their 
scores. This survey consisted of four parts. The first 
part was based on twenty-one questions where the response 
was limited to a 5-point Likert scale to understand the 
preference or opinion of the students in terms of how they 
learn math in regards to using PowerPoint or using the 
whiteboard for instruction. The second portion of the 
survey was to gain insight into how students have come to 
understand the connection between exponential expressions 
and concepts involving logarithms. The answers to these 
questions were completely free response. Some questions 
even had two parts: one involving solving or simplifying a 
mathematical expression and the other providing an 
explanation as to why that process works. The results from 
this portion of the survey were coded for data analysis. 
The third portion of this survey determined how much the 
students used the resources provided to them on the 
researcher’s website. The students were asked if they used 
the PowerPoint files without audio and if so, how many 
times they used those files. They were also asked the same 
questions in regards to using PowerPoint files that had 


audio lectures included. Lastly, the students were 
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provided the opportunity to share any thoughts they had in 
regards to learning mathematics with PowerPoint and with 
using the whiteboard. The Cronbach alpha score for the 
survey was a=95 thus showing the survey to be a reliable 
source of data. 

The overall results for each portion of the survey 
were very lopsided to supporting the belief that students 
preferred using PowerPoint not only as a tool for learning 
mathematics in the classroom, but as a resource to have 
access to at home via the instructor’s website as well 
(see frequency table in Appendix G). The results from 
statements that supported using PowerPoint (i.e., 
questions #1 and #11) had an overwhelming response of 89% 
and 80%, respectively for those who answered agree to 
strongly agree. 

Besides the questions that showed support for using 
PowerPoint as an instructional tool, four particular 
statements from the survey distinctly show how using 
PowerPoint can impact students. For item 3, whether or not 
PowerPoint helps students complete their assignments 77% 
of the students agreed or strongly agreed that it did. 
With item 14, stating whether or not students used the 
PowerPoint files at home to review for quizzes or tests 


78% of the respondents agreed or strongly agreed that they 
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did. For item 17 that allows the students to express if 
they are more comfortable with math because PowerPoint 
slides are easier to read and understand, 75% agreed or 
strongly agreed with the statement. Lastly, with item 18 
where the students can state that they are more confident 
in their math abilities than they were before this 
particular class, 72% responded from the agree to strongly 
agree responses. 

The results also showed that students who were 
exposed to the sequences and series first as well those 
who were taught logs using PowerPoint (i.e., Groups 2 and 
3) fared better on the free response questions that showed 
their understanding of exponential and logarithmic 
expressions. Out of the eleven questions that were asked 
to show how students understood the concepts relating to 
exponential and logarithmic expressions, Group 1 only 
marginally outperformed the other two groups on one 
occasion (O#5) (See Chart 3). For the other ten questions, 
Group 2 or Group 3 performed significantly better. The 
comparison between Groups 1 and 3, as well as Groups 2 and 
3 were shown to be statistically significant (see Appendix 


G) . 
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Results from Free Response Questions 
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Free Response Questions from the Survey 


Figure 3. Results from Free Response Questions 


In addition to this statistical analysis of the 
survey, the results of the open-ended question at the end 
of the survey were analyzed. This question provided 
students an opportunity to share their opinions about 
learning mathematics using the whiteboard or using the 
PowerPoint software. Analysis of students’ written 
responses revealed four themes: 1) Whiteboard is 
preferred; 2) PowerPoint is preferred; 3) Whiteboard 


challenges; and 4) Beneficial aspects of PowerPoint. 
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Whiteboard is Preferred 
Student comments ranged from simply stating that they 
felt whiteboard was a better mode of instruction as 
reflected in the sample comments below: 
e Student 2 (Group 1): “Whiteboard is better” 
(Student 2; Group 1, Personal Survey, March 
2012) 
° Student 3 (Group 2): “I like the whiteboard 
better” (Student 3; Group 2, Personal Survey, 
March 2012) 
Other written responses provided further explanation as to 
why whiteboard was ideal: 
® Student 11 (Group 1): “I like the whiteboard 
better because the instructor goes slower” 
(Student 11; Group 1, Personal Survey, March 
2012) 
e Student 17 (Group 2): “I feel like we go too 
fast with the PowerPoint” (Student 17; Group 2, 
Personal Survey, March 2012) 
e Student 19 (Group 2): “Whiteboard shows examples 
a bit better” (Student 19; Group 2, Personal 


Survey, March 2012) 
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So it appears for at least some students whiteboard 
instruction allowed them to move at a more comfortable 
pace through the topics. Additionally comments reflecting 
a preference for whiteboard came from only Groups 1 and 2. 
Out of a total number of 35 students who provided written 
comments, 7 expressed a preference for whiteboard. 
PowerPoint is Preferred 
A total of 13 students expressed a preference for 
PowerPoint with at least one student coming from each 
group. Some comments merely stated that they liked 
PowerPoint better: 
e Student 14 (Group 1): “I love the PowerPoints” 
(Student 14; Group 1, Personal Survey, March 
2012) 
° Student 10 (Group 2): “PowerPoint is much better 
than the whiteboard” (Student 10; Group 2, 
Personal Survey, March 2012) 
e Student 11 (Group 3): “I like using PowerPoints 
better than using the whiteboard” (Student 11; 
Group 3, Personal Survey, March 2012) 
Additionally some responses explained as to why students 


felt this way: 
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e Student 3 (Group 1): “PowerPoints are easier to 
take notes with” (Student 3; Group 1, Personal 


Survey, March 2012) 


° Student 7 (Group 2): “PowerPoints are more 
organized to me” (Student 7; Group 2, Personal 
Survey, March 2012) 
So for other students PowerPoint appeared to provide a 
clearer, more appealing visual delivery of information and 
allowed for at least some students to take better notes 
while in class. 
Whiteboard Challenges 
Most of the comments related to this theme expressed 
how it was difficult for students to view the information 
either due to their inability to comprehend the 
instructor's writing or not having a good view of the 
whiteboard (i.e., students or the instructor blocking 
their view and/or sitting toward the back of the room). A 
total of 9 students made such comments and included at 


least two students from each group. 


° Student 23 (Group 2): “...when the teacher is 
writing on the whiteboard information gets 
blocked so it takes longer to get the notes 
written” (Student 23; Group 2, Personal Survey, 


March 2012) 
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° Student 2 (Group 3): “On the whiteboard you 
can’t read their [teachers] writing” (Student 2; 
Group 3, Personal Survey, March 2012) 

° Student 19 (Group 3): “The whiteboard can be 
messy, unlegible (sic), and hard to understand” 
(Student 19; Group 3, Personal Survey, March 
2012) 

An additional student felt that using whiteboard made 
instructors more prone to not catching errors they might 
make: 

e Student 14 (Group 3): “I feel as if when the 
teacher freehands it on the whiteboard or makes 
a Mistake, they won’t remember” (Student 14; 
Group 3, Personal Survey, March 2012) 

Another student commented on how the whiteboard was a 
slower, longer process: 

e Student 24 (Group 2): “It takes longer cause the 
students can’t write until they see the notes or 
hear him speak” (Student 24; Group 2, Personal 
Survey, March 2012) 

So there was a variety of aspects that made whiteboard a 
challenge for some students from visual accessibility to 


the quality and pace of instruction. 
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Beneficial Aspects of PowerPoint 


Within this theme students provided clearer reasons 
as to why PowerPoint was beneficial to their learning of 
mathematics. One student response stated how using 
PowerPoint helped to keep their attention more 
effectively: 

e Student 15 (Group 2): “Its (sic) more 

interesting and attention keeping” (Student 15; 
Group 2, Personal Survey, March 2012) 
Others expressed how it was helpful to have access to 
PowerPoint not only in class but that they were able to 
view them from home as well: 
° Student 9 (Group 2): “Having powerpoints 
available is useful at home” (Student 9; Group 
2, Personal Survey, March 2012) 
e Student 4 (Group 3): “I struggle in math so 
having these resources available really helps” 
(Student 4; Group 3, Personal Survey, March 
2012) 
It also assisted students with being better organized and 


easier to take notes with: 


° Student 10 (Group 3): “Using the PowerPoint is 


easier to read and knowing exactly what to write 
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down and in what format” (Student 10; Group 3, 


Personal Survey, March 2012) 


e Student 14 (Group 3): “It’s much more organized 
and neater” (Student 14; Group 3, Personal 
Survey, March 2012) 
Lastly, students shared how PowerPoint was a more 


effective visual teaching tool: 


e Student 5 (Group 3): “PowerPoint helps students 
who are visual as well as audio learners. Helped 
me understand logs so much more” (Student 5; 
Group 3, Personal Survey, March 2012) 

e Student 17 (Group 3): “The PowerPoint it’s easy 
to read and easy to follow” (Student 17; Group 
3, Personal Survey, March 2012) 

° Student 21 (Group 1): “Colors on PowerPoint are 
more appealing” (Student 21; Group 1, Personal 
Survey, March 2012) 

At least one student from each group provided a 
statement related to this theme with a total of 10 student 
comments discussing the benefits of PowerPoint. So it 
appears for at least some students PowerPoint assist in 
students being more attentive and engaged, and presented 


the information to students in a clearer format. 
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Other Student Comments 

While there were some student responses did not fit 
into the four previously discussed themes, they are 
noteworthy. There were three students who stated that the 
instructor was a “great” teacher (from Groups 1 and 3) 
while another one shared how it was the best grade they 
have earned in a math class (from Group 3). Additionally 


one student (Group 3) stated they did not like math. 


Summary of Results 

While looking at the results of all three measuring 
tools: the quiz results, the test results, and the survey 
results, it shows that perhaps just switching the 
sequences and series unit alone does not have a 
Significant impact on the learning of exponential and 
logarithmic functions. However when put in combination 
with using PowerPoint software, students performed better 
on both assessments (i.e., mid-chapter quiz and unit 
test). Additionally they displayed a greater understanding 
of the fundamental concepts as shown in the free-response 
portion of the survey. The survey results also showed that 
students prefer learning with PowerPoint as opposed to 


learning with using the whiteboard for numerous reasons. 
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In addition, the four themes revealed in the student 
responses on the survey showed important considerations 
for both PowerPoint and whiteboard instruction. While some 
students preferred traditional whiteboard instructions, 
others felt that PowerPoint was more effective in visual 
delivery of information as well as in assisting with 
note-taking and attention maintenance. Additionally as 
ref~lected in the instructor’s observations, PowerPoint 
instruction might also allow teachers to maintain greater 
eye contact and dialogue with their students since they 
are not facing the whiteboard during the bulk of time 


Spent on lectures. 


Discussion 

Introduction 

This study was intended to investigate the impact of 
two modifications on students’ understanding of 
exponential and logarithmic functions: 1) teaching a unit 
of sequences and series prior to teaching a unit on 
logarithms; 2) and using PowerPoint as an instructional 
tool. In addition to looking at the effectiveness of these 
modifications, the research examined students’ perception 


of math, their attitudes towards learning math, and if 
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there was a preference for learning math with technology 
(specifically PowerPoint). 
Themes 

While performing this study, the researcher was 
unsure of what the results could be from the two 
assessments and the survey across the three groups and how 
it would be interconnected. 

By investigating the results from the quiz and the 
test, it does appear that students who were first exposed 
to more exponential situational problems within the 
sequences and series unit earned higher assessment scores 
in comparison to those who learned about sequences and 
series after the unit on logarithms. When the data 
analysis was broken down amongst the individual groups it 
appears that Group 3 outperformed the other two groups 
overall, with very few exceptions. The differences in 
scores between Groups 1 and 3 were statistically 
significant. 

The data also showed that the difference between 
Group 2 and Group 3 was not significant. However one 
characteristic of Group 2 that has to be acknowledged that 
could potentially impact students’ results was the number 
of absences during the course of the instructional time on 


the logarithms unit. There were twice as many absences in 
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Group 2 during the same period of time when compared to 
the number of absences to Groups 1 and 3. 

While investigating the results from the survey, many 
themes were present. It was clear that through student 
open-ended responses that the students preferred 
PowerPoint as an instructional tool when compared to use 
‘of the whiteboard. These were for various reasons from the 
ability to more easily read information on slides to the 
fact that it kept them more engaged to the lecture feeling 
more organized. Likert scale responses also overwhelmingly 
showed support for PowerPoint instruction over whiteboard 
usage. A large number of students used the PowerPoint 
files that were available online when outside the 
classroom as an additional resource. Almost 70% of the 
students used the PowerPoint files without audio to review 
or study the material, which was much higher than the 
researcher anticipated. 

Implications for Theory and Practice 

While the data is not overwhelming significant as all 
major F-tests failed to show significance, this study does 
have implications for a potential shift in the ordering of 
how the units taught in Algebra II are currently 
organized. It is evident that the students who were 


provided information about sequences and series before 
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logarithms fared better than those who did not. As 
reflected by the means of the results for both the quiz 
and the test, Group 3 performed significantly better than 
Group 1. This could be directly connected to not only 
having the knowledge of a new or unfamiliar counting 
principle, but also the clarity of knowledge disseminated 
via PowerPoint. The fact that mean scores of Groups 1 and 
2 were relatively similar might discourage instructors 
from reordering the units. However it must be taken into 
consideration that there were twice as many absences in 
Group 2 than in Group 1 during the time that the same 
information was covered. This could explain why Group 2 
scores were lower than might have been expected. 

This project also provides some validation to 
previous studies (based on student responses from the 
survey to the free response questions where rational and 
reasoning was required) that stated when lectures are more 
interesting, visually stimulating can impact student 
understanding (Szabo & Hastings, 2000). In addition the 
results from the survey support the idea that students 
should have access to as many resources at home because it 
could prove to beneficial to student performance 


(Kitsantas et al., 2011). 
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Conclusions 

The results from this study as reflected in the 
assessments as well as the survey responses confirm the 
researcher’s expectation that instruction using PowerPoint 
along with teaching sequences and series before logarithms 
would improve student performance and understanding of 
logs. Furthermore the findings of the present study are 
connected to previous research in various aspects. 

In the current study, the majority of students 
expressed a preference for PowerPoint over the whiteboard 
because of its ease of use and comprehension. As with the 
findings of Szabo and Hastings (2000) students in the 
present study found the PowerPoint lectures to be more 
engaging, interesting, and organized. This was reflected 
consistently in students’ survey responses. 

Previous studies also showed a diversity of 
implications that technology could have on students’ 
assessment scores. While Taylor (2008) found that 
students‘ mean scores increased as a result of the use of 
technology (i.e., ALEKS), studies examining specifically 
the impact of PowerPoint usage on tests scores (Amare, 
2006; Susskind, 2005) did not reveal any implications on 
such scores. However the current study did in fact find 


that PowerPoint makes a difference as reflected by Group 3 
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assessment scores, which were statistically significant in 
comparison to Group 1. Furthermore the current study 
provides support for the fact that an effective PowerPoint 
presentation that integrates animation, graphics, and 
color variation can make a difference regarding students’ 
learning and performance (Susskind, 2005; Taylor, 2008). 

The present study provides support for Confrey’s 
(1994) assertions as well. Students who were exposed to 
sequences and series before the unit on logarithms 
performed better on logs overall. This in part can be 
attributed to Confrey’s (1994) belief that having students 
become more familiar with exponential counting principles 
and having them receive sufficient practice with these 
concepts will allow students to create a better 
understanding of logarithms and how they work. 

In addition it is important to emphasize that 
PowerPoint alone or the switching of units alone is not 
enough. Rather it is the combination of teaching sequences 
and series before logarithms along with disseminating 
information and concepts using PowerPoint the ultimately 
lead to students’ performance. This is evidenced by the 
fact that the only statistical significance that was 
consistent between groups were those scores between Groups 


1 and 3. This study also supports previous researchers who 
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stated that PowerPoint alone is not necessarily sufficient 
in improving student learning. Rather, in order to have 
its greatest impact PowerPoint must be in conjunction with 
other effective teaching strategies such as instructor 
enthusiasm, knowledge, and teaching style (Susskind, 2005; 
Taylor, 2008). Therefore a more comprehensive 
instructional approach is necessary. 

Lastly this study was interested in exploring whether 
or not the use of PowerPoint during instruction would 
result in greater self-efficacy regarding math among 
students. The majority of students felt “comfortable with 
math” (i.e., 56 out of 75 Agreed to Strongly Agreed) and 
were “more confident with their math abilities” (i.e., 54 
out of 75 Agreed to Strongly Agreed) as reflected by their 
survey responses. These findings are in keeping with the 
results from previous studies where students felt more 
comfortable with the subject matter and developed greater 
confidence in their abilities when technology was’ 
incorporated into the classroom (i.e., ALEKS, PowerPoint) 
(Amare, 2006; Susskind, 2005; Taylor, 2008). 

In conclusion, the researcher believes that while 
there is more work to be done, the evidence is compelling 
enough to make the instructor reorder the curriculum so 


that the sequences and series unit comes before the 
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logarithm unit. In addition, using PowerPoint software 
will help engage students more effectively while in class, 
and at the same time provide them with an additional 


resource to access from home. 


Recommendations for Future Studies 

The researcher believes there are some modifications 
that should be looked at to further examine how the order 
of curriculum as well as instructional tools (i.e. 
PowerPoint) might enhance student understanding of 
mathematics. To expand this research, using a larger 
population may provide more insight. It might be 
interesting to also investigate using PowerPoint with 
different types of units besides logarithms, such as 
something with more visual concepts. In addition, it might 
be prudent to look at how using PowerPoint could impact 
other courses in math besides Algebra II, including 
Geometry or Calculus. 

Another fundamental change to take into consideration 
in a future study would be the inclusion of a fourth group 
where the order of the curriculum does not change (from 
the typical order of logarithms then sequences and 
series), but where students are instructed on logarithms 


using PowerPoint to isolate the results on the effect of 
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using PowerPoint. Since most of the data was significant 
between Groups 3 (received sequences and series first and 
logs with PowerPoint) and 1 (received logs first without 
PowerPoint, then sequences and series following), having a 
fourth group where students learned logs first using 
PowerPoint and sequences and series following would have 
been another important comparison group to help determine 
if PowerPoint and unit ordering truly made a difference. 
This would provide a more comprehensive group comparison. 
In addition, a future study could also investigate 
another variable: the quality of the actual PowerPoint 
presentations. Being that the PowerPoint slides used this 
study were uniquely made by the researcher, it should be 
investigated how the quality of the PowerPoint 
presentations can shape what the students come to learn 
and understand. A possible comparison could be if one 
class is instructed using PowerPoint software with a 
variety of animation and color and another class that also 
receives instruction with PowerPoint but where there is no 
animation and no color is incorporated. Another aspect 
that could be studied is the design of the PowerPoint 
lecture and how the actual layout of ene PowerPoint 


presentation can impact student learning. 
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Lastly, the researcher would also recommend that 
replication of this project use more comparable subjects. 
For instance results might prove to be more consistent if 
the classes used are all from the same time of day since 
within the current study the number of absences from the 
groups that met earlier in the day were much more 
prevalent than the groups that met later on as the day 


progressed. 
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APPENDIX A 


MID-CHAPTER QUIZ 
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Chapter 8 Quiz Name 


For problems 1 and 2, write an exponential function to model each 
situation. Then find each amount after the specified time. 


1. Carl’s weight at 12 yrs old is 82 Ibs. His weight will increase at a rate of 
16% each year. What will he weigh in 5 years? (Round answer to the 
nearest pound). 


2. Amotorcycle purchased for $9,000 today will be worth 6% less each 
year. For what could you expect to sell the motorcycle at the end of 6 
yrs? (Round to the nearest dollar). 


For problems 3 and 4, use the correct formula for compounded interest 
to find the solution. 


3. $12,000 continuously compounded at 8% for 12 years. 


4. You deposit $4000 in an account that pays 3% interest that gets 
compounded quarterly. How much money will you have in 6 years? 


For problems 5 and 6 graph the following equations. 


6. y=log,x 


For problem 7, rewrite the expression as the equivalent logarithmic 
expression. 


7, 2° =32 
For problem 8, rewrite the expression as the equivalent exponential 
expression. 


8. log, 512 =3 


For problems 9 and 10 evaluate the logarithm. 


9. log, 64 10. log , 5 


Developed by Robert Ward Kopp 
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APPENDIX B 


END-OF-UNIT EXAM 
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Chapter 8 Test Good Luck To 


Algebra ll Period Date 


Write in logarithmic form. 


1 
1. 7° =343 2: Pas 3. e 20.1 
Write in exponential form. 
4. log, 64 =3 5. log,1=0 6. In 2423.2 
Simplify. 
7. log, 5= 8. log Ae) 2 9. log, 81= 
5 ————— 2 32 es 3 ——<—— 
10. log,1= 11. log ,3 = 12. ine = 
Expand each expression. 
1x : © § 
13. ap: 14. logiyx’y” 15. toe, ( 5) 
Condense each expression. 
16. 5inw-3lnv 17. log, y+ 4log,3+log,x 


18. = log, 4—(2log, y+ 4log, x) 
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Graph the following equations. 


ee xt? 


19. y 


22. y=—1+log, (x-3) 


=2+log,x 


Pate 


V1 


Algebra Il Good Luck To 
Chapter 8 Test Form A Period Date 
Part II—CALCULATORS REQUIRED 


Salve the following equations. Approximate, when necessary, to three decimal 
places. 


23. In7x=-3 24. logx—log4=-1 25, e** = 49 
26. log(2x+5)=log(x+9) 27. In(x+3)=1 28. 5** = 23 
29, 7° =29 30. log ,8+log,x=5 31. 6e* =120 


Use exponential formulas to solve the following equations. Show all work. 


32. Suppose you invest $35,000 in a continuously compounding account 
earning 7% interest. How much money will you have in 9 years? 


33. The population of Great Britain is approximately 48 million people. It 
increases an average of 3% a year. What will the population be in 4 
years? 


34. You invest $6500 in an account that compounds interest at a rate of 
4% on a quarterly basis. How much money will you have in 9 years? 


35. The initial value of a truck is $14,000. It depreciates 9% a year. 
Estimate the value of the truck after 3 years. 
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MULTIPLE CHOICE 


2 
36. Which of the following is equivalent to log? 
Zz 
A) logx+2log y+logz B) logx+2log y—logz 
C) logz—logx—2log y D) 2logx—logz 


37. Which of the following is equivalent to log, a=c 
A) a’ =c B) c* =b C) b* =c D) bo =a 


38. Graph: y = 6**? +1 


39. Write the expression as a single logarithm: slog, ¢ +2log, y 
A) log, gy’ B) (5+2)log,(¢+y) 
C) log, (q? +») D) log, gy” 


40. Solve: log(4x+10) =3 


Re Bj <2 
4 2 
C) 250 D) 990 


Wed 


8 (Round to the nearest thousandth) 


41. Solve: In(2x-1) 


B) 2,979.958 
D) 1,490.979 


A) 1,489.979 
C) 2,981.458 


1.4 


42. Solve: e”* 


B) 0.073 
D) 0.190 


A) 1.664 
C) 0.168 


43. For an annual rate of change of -31%, find the corresponding growth or 


decay factor. (hint: what number would you use in a word problem?) 
0.31 


B) 0.69 
D) 1.69 


C) 1.31 


A) 
44, Graph: y 


=log(x+1)-2 


Developed by Robert Ward Kopp 
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APPENDIX C 


SURVEY FOR STUDENTS 
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This is an anonymous survey, so please do not include your name. 


Algebra Il/Trigonometry Survey 


following scale to respond to the statements below: 


11. 


1 = Strongly Disagree 

2 = Disagree 

3 = Not Sure/Not Applicable 
4= Agree 

5 = Strongly Agree 


Having in-class lectures with PowerPoint is helpful. 


Having access to the PowerPoint files online is 
helpful. 


The PowerPoint slides for this class help me 
complete my assignments. 


PowerPoint lectures are distracting and make 
learning more difficult. 


| do not like learning through PowerPoint 
presentations. 


Lectures using PowerPoint capture my attention 
better. 


PowerPoint lectures are more organized than 
presentations where the white board is used. 


PowerPoint lectures are more boring than lectures 
where the whiteboard is used. 


It would be better if the instructor just used the white 
board during lectures. 


. Itis easier to take notes when the lecture is done 


using PowerPoint. 


| prefer lectures with PowerPoint over the lectures 
using the white board. 
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Use the 


13. 


14. 


15. 


16, 


17, 


18. 


19. 


20. 


2. 


. PowerPoint lectures are more beneficial to learning 


mathematics (than lectures using the white board). 


[ prefer lectures using the whiteboard over lectures 
that use PowerPoint. 


| have used the PowerPoint files provided online 
while at home to review for quizzes and tests in this 
class. 


The instructor is organized and prepared. 


Lectures using the whiteboard are more interesting 
than lectures using PowerPoint. 


1 feel more comfortable with math now than before | 
took this class because the PowerPoint slides are 
easier to read and understand. 


1am more confident in my math abilities than | was 
before | took this class. 


It is easier to take notes when the lecture is 
performed using the white board. 


Lectures using PowerPoint help me stay more 
focused. 


The teacher makes more of a difference than the 
PowerPoint slides. 


Developed by Robert Ward Kopp 
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1 


Please answer the following questions and answer as completely as 
possible. 


What is 2?? 

What is log, 64? 

What is Jog. x? 

If we know that tog, 729 =3, what is log, 729? 

What can »*p’be simplified to? Why? 

log, x’can be simplified to what? Why? 

How can you express the square root of x as a power? Why? 


Is (4) an increasing function or a decreasing function? Why? 
2 


Is (-3)°a positive or negative number? Why? 


Is 5“an even number or an odd number? 


How would you find tog,78125? 


Did you use the PowerPoints on the website? If so, approximately how many 
times did you open the slideshows (without audio) while studying for this log 
unit? 


Did you use the PowerPoints online that had the voiceovers (i.e. with audio)? 
lf so, approximately how many times did you open those slideshows to listen 
to the lectures? 


Is there anything else you would like to share about learning 
mathematics with PowerPoint or the whiteboard? Please share here: 


Weber, K. (2002). Students’ understanding of exponential and logarithmic 
functions. Unpublished manuscript, Mathematics and Statistics, Murray State 
University, Murray, KY. Available from ED. (477 690), 
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14 
Group 1 
48.3% 
16 
Group 2 
66.7% 
14 
Group 3 
63.6% 


Males 


15 
51.7% 


8 
33.3% 


36.4% 


Grade 
Level of Students 


10th Grade 
12 41.4% 
11th Grade 
11 37.9% 
12th Grade 
6 20.7% 
10th Grade 
9 37.5% 
11th Grade 
11 45.8% 
12th Grade 
4 16.7% 
10th Grade 
11 50% 
11th Grade 
7 31.8% 
12th Grade 
4 18.2% 
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A 


17™Oo 0O WO > 17™OoOO DO 


1m7O OO WwW > 


First Semester 
Grades in Algebra !] 


7 

7 
10 
4 

1 


CoC ON ON 


24.1% 
24.1% 
34.5% 
13.8% 

3.4% 


25% 
41.7% 
25% 
8.3% 
0% 


31.8% 

36.4% 

31.8% 
0% 
0% 
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TABLES AND GRAPHS OF DATA FROM THE QUIZ 
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Descriptive Statistics: Total Quiz 


Group 


1 


Total 


Mean 


27.4483 
31.5417 
33.4091 


30.5067 


82 


Standard 
Deviation 


9.48904 
8.91008 
9.54518 
9.54559 


Mean Tota] Quiz 


as 
md 
ae] 
ao 


0.00 


1.00 


2.00 
Group 
Error Bars: 95% CI 
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3,00 


ANOVA Table for Quiz Questions #1 and # 2 


Source = of 
Squares 

Group 3.479 
Error 370.007 
Corrected Total 373.487 


df Mean Square 


2 1.740 
72 5.139 
74 


F 


399 


Group Comparison of Quiz Questions #1 and #2 


(J) Mean 
(1) Group Group Difference 
2.00 -.3247 
1.00 
3.00 -.5141 
2.00 3.00 -.1894 


Standard 


Error Significance 
.62556 .605 
.64093 25 

.6692 178 
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95 % Confidence 
Interval 


Upper 
Bound 


Lower 
Bound 
-1.5718  .9223 
-1.7918  .7636 


-1.5233 1.1445 


ANOVA Table for Quiz Questions #7 and #8 


Source df F p 1? 
Group 2 2.616 0.80 .068 
Error 72 

Total 74 


Group Comparison of Quiz Questions #7 and #8 


95% Confidence 
(I) Mean Standard Interval 


Group (J) Group Difference Error Significance bewee 
Bound Upper Bound 
2.00 -.3736 30350 .222 -.9786 2314 
= 3.00 -.7069 .31095 .026 ~1.3268 -.0870 
2.00 1.00 3736 .30350 222 -.2314 .9786 


The error term is Mean Square (Error) = 2.210 
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ANOVA Table for Quiz Word Problems 


Sum of 
Source Squares df MeanSquare F p n 
Group 12.570 2 6.285 2.20 .118 .058 
Error 205.666 72 2.856" 


Corrected Total 218.237 74 


Group Comparison of Quiz Word Problems 
95 % Confidence 


Interval 
(DGr0u Oy ype, SAMMONS stnieance 
P Lower Upper 
Bound Bound 
2.00 -.7205 .46639 127 -1.6503 .2092 
1.00 
3.00 -.9346 47785 .054 -1.8871  .0180 
2.00 3.00 ~.2140 .49886 .669 -1.2085 .7804 
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Corrected Total 


ANOVA Table for Total Quiz 


Sum of 
Squares 


482.298 
6260.449 
6742.747 


Group Comparison of Total Quiz 


Mean 


Difference 


-4.0934 
-5.9608 
-1.8674 


069 8.072 


95 % Confidence 
Interval 


Lower Upper 
Bound Bound 


*9.2229 1.0361 
-11.2164 -.7052 
-7.3541 3.6192 
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Group 


Total 


Descriptive Statistics: Total Test 


Mean 


69.1724 

69.5000 

78.6364 
72.053 
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Standard 
Deviation 
18.54352 
15.52277 
15.53964 
17.08160 


Mean Test Total! 


ao.c0-$ 


40.00 


0.010-— 


1.60 


2.00 
Group 


Error Bars: 9596 Cl 
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4.00 


ANOVA Table for Test Evaluation Problems 


Sum of Mean 2 
Source Squares ou Square : P 4 
Group 1.257 2 .629 3.070 053 079 
Error 14.743 72 .205 


Corrected Total 16.000 74 


Group Comparison of Test Evaluation Problems 
95 % Confidence 


° Interval 
GO Oly piteeehae ENR signttance 
P Lower Upper 
Bound Bound 
2.00 2965 .12487 .020 .0475 5454 
1.00 
3.00 0528 12794 .681 -.2023 .3078 
2.00 3.00 -.2437 .13356 072 -.5099 0226 
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ANOVA Table for Test Total 


Mean 2 
Source Sum of Squares df Square F p n 


Group 1350.558 2 675.279 2.402 .098 .063 
Error 20241 .229 72 281.128 
Corrected = 54501.787 74 
Total 
Group Comparison of Test Tota! 
95 % Confidence 
Interval 
Hom ly fetta, SEE signtcanc 
P Lower Upper 
Bound Bound 
2.00 -.3276 4.62685 944 -9.5510 8.8959 
1.00 
3.00. -9.4639 4.74053 .050 -18.9140 -.0139 
2.00 3.00 -9.1364 4.94896 .069 -19.0019 .7292 
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APPENDIX G 


TABLES AND RESPONSES FROM THE SURVEY 
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Frequencies of Responses from Survey Questions 
(First Half) 


Strongly Disagree 


wi tt 
o 


Disagree 


Frequency 


f Not Sure 


NS 
2 


i Agree 
& Strongly Agree 


Questions on the Survey 


Frequencies of Responses from Survey Questions 
(Second Half) 


a J 
°o ° 


wn 
Q 


#3 Strongly Disagree 


b 
So 


& Disagree 


Frequency 


Bw 
oO 


Not Sure 
m Agree 


3 Strongly Agree 


15 16 
Questions on the Survey 
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Report on Free Response Questions 
se Too soon] or 

Mean 8. 

Std. Dev. 

Mean 

Std. Dev. 

Mean 

Std. Dev. 

Mean 


Std. Dev. 


Group 1 


Group 2 


i Group 3 
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ANOVA Table for Free Response Questions 


Sum of Mean 2 
Saute Squares a Square p z 
Group .687 2 344 2.774 .069 072 
Error 8.921 72 124 


Corrected 
Total 9.609 74 


Group Comparisons of Free Response Questions 


95 % Confidence 


Interval 
a i i ae 
Bound Bound 
2.00 .0163 09714 867 -.1773 .2100 
i 3.00 -.2023 .09952 .046 -4007 -.0039 
2.00 3.00 -.2187 .10390 .039 -4258 -.0115 


Number of Students Who Used PowerPoint Files Without Audio 


ae Frequency Percent Cumulative Percent 
Did Not Use 23 30.7 30.7 
Did Use 52 69.3 100.0 
Total 75 100.0 


96 


Number of Times Students Used PowerPoint Without Audio 


# ae Frequency Percent Cumulative Percent 

sed 

.00 30 40.0 40.0 
1.00 5 6.7 46.7 
2.00 20 26.7 73.3 
3.00 8 10.7 84.0 
4.00 2 2.7 86.7 
5.00 2 2.7 89.3 
6.00 1 1.3 90.7 
8.00 1 1.3 92.0 
10.00 5 6.7 98.7 
12.00 1 13 100.0 


Number of Students Who Used PowerPoint Files With Audio 


Bee Frequency Percent Cumulative Percent 
Did Not Use 45 60.0 60.0 
Did Use 30 40.0 100.0 
Total 75 100.0 
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Number of Times Students Used PowerPoint Files with Audio 


: ee Frequency Percent Cumulative Percent 

.00 51 68.0 68.0 

1,00 6 8.0 76.0 

2.00 6 8.0 84.0 

3.00 5 6.7 90.7 

4.00 1 1.3 92.0 

5.00 2 2.7 94.7 

7.00 1 1.3 96.0 

10.00 2 2.7 98.7 

20.00 1 1.3 100.00 
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APPENDIX H 


INSTITUTIONAL REVIEW BOARD 
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CAMFORSIA STATE oe 
fF 2 
mesP Ny BER ALA 


"Academic Affairs 
Office ofAcademic Research « fastitutional Review Board 


CSUSB 


January 9, 2012 


INSTITUTIONAL 
Mr. Robert Kopp me pate 

c/o: Prof. Matt Riggs REVIEW BOARD 
‘Depariment of Psychology Full Board Review 
Calitornia State University IRB# 1104 

$500 University Parkway Status 


San Bernardino, California 92407 APPROVED 


Dear Mr. Kopp 


Your application to use human subjects, tilled “Teaching Mathematics with PowerPoint” has been reviewed and approved by 
the tustitational Review Boacd (ERB), Theattached ‘informed consent document has been stamped and signed by the IRB 
chairperson. All subsequent copies used must be this officially approved version, A,change in your informed consent (no 
matler how minor the change) requires resubmission of your protocol as amended, Your application is approved [gi one 
year from January 09, 2012 through January 08, 2013. One month prigv to the approval eng date you need to file for 
a renewal if you have nut completed your research. Sce additiona) requirements (dems 1 ~ 4) of your approval below, 


Your responsibilities as the tescarcher/investigator reparting t6 the [RE Committee include the following, 4, requirements as 
mandated by the Code of Federal Regulations 45 CFR 46 tisted below. Please note that the protocal change form and 
renewal form: are lgealed on the [RB website under the forms menu, Failure te novfy (he (RB of he above may result in 
disciplinary action, You are required to keep copies.of the informed consent forms and-data for at least lbree years. 


1) Submit a protocol change-form if any changes (ho-matter how minor) are made in your research 
prospectus/protoco) for review and approvabof the [RGB before implemented in your researelt, 

2) Wf any, unanticipated/adverse events.itre experienced by subjects during your research, 

3) ‘To Tene. ‘your protecolone month prior to the protocols end date, 

4) When. your project has eniied. by emailing the IRB Coordinatar/Compliance Analyst. 


The CSUSB IRB his not evaluated your proposal for scigitific merig, except to weigh the risk 16 Ihe-tuuman participants and 
the aspects of ihe proposal related to potential risk‘and beneiil. Mis approval notice docs nul replace any departmental or 
additional approvals which may be required. 

If you have apy questions regarding the IRB decision, please contact Michael Gillespic, RB Compliance Coordinator, Mr. 
Michael Gillespie can be reached by phone: at (90¥) 537-7588, by fax at (909)-537-7028, or by email at hiwittespM@esusb.edu. 
Please include your application approval identification number (listed at the top) In ail correspondence. 

Best of lick with your research, 


Sincerely, sche wee Land, DP 


Sharen Ward, “Ph. D., Chair 
Inslicutional Review Board 


SWimg 


ce: Prof, Matt Riggs, Department of Psychology: 


909. 537. ae + fax: ine 537. coe: hetp: iti. era edu 


The Califasnla State University + ! 
Maite dvadinhy + Montasey Day + Nosterige « Pomona 
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mre 
ha. 
ADHERE STARS COEVEERME PY 
SAN BERNARDINO. 
CALIPONNIA SPATE EINIVERSTI SAN BERINARDING 


‘College of Natural Sciences VIEW RDARD COMMITTEE 
INGTTTUTIONALBE 
Dupartient ef Mathematics Z vow abrER OU! og 13 
approven 21124 £2 vou eh nae WE: a. Ph. 


WBE. LOL A Sige ae 


February 29, 2012: 
Dear Parent(s}/Guardtan{s): 


My oame Is‘ Robert Kopp-and Lam currently your student's Algebra Il/Trigonometry leacher at Vista 
Mursieta High School, fam also a-graduate student at Cal State'San Bernardino (CSUSB), As part of 
my graduate studies | am.dging research under the supervision of Dr. Matt Riggs, Professor af 

Psychology at CSUSB.. This study has been approved by the Universily’s Institutional Review Board. 


PURPOSE; | am doing research about the impact of Powerpoint on students’ learning.and attitudes 
towards mathematics, In addition, | willbe performing:research.on whether having prior 
knowledge of sequences and series will impact how students understand exponential and 
logarithmic expressions and equations. 


DESCRIPTION: | am offering participation in my study lo-students who are enrolled in all three of 
my Algebra (\/Trigonometry sections classes. Each class will receive instruction as follows: 1) One 
class wilt be taught in the normal manner as would be expected in any other Algebra U class where 
they will be instructed on topics with logarithms using ‘the whiteboard followed by the unit on 
sequences and series; 2) A second class will learn about. sequences and series. priar lo the the unit 
on logarithms. (This particular class will also be instructed on logarithms using the white board as 
well.}; and 3) The third class will receive instruction on sequences and series iclowed-by the unit on 
logarithms, using PowerPoint instruction for-both units. The information covered will be the same. 
for all sections. Additionally, PowerPoint materials will.continue ta be available to-students online. 
At the conctusion of the logarithms unit, | will analyze students’ assessments and ask them to 
complete an anonymous survey about how they falt they performed and-which presentation 
method they prefer. 


PARTICIPATION: Invelvement in this study is completely ‘voluntary. Students may decline to 
participate. This means that while they will continue to attend class a8 ustial, thes assessment 
scores will not be included tn the data reparted in the research, Additionally they wilt not be asked 
to comalete the anonymous survey. There will be nd penalty or toys af benefit shoulda student 
decide not to participate or to withdraw from the study. 


CONFIDENTIALITY: Only class averages for the assessments and survey will be reparted. This 
means no-student names will be mentioned nor will theit name be reported with specific scores. 
Specific student records (i.e... assessmonts, scores and survey responses}.will be $tored in atleast 


LOL 


ze a CALIFORNIA STATE UNIVERSTIY, SAN BFRNARDIND 
pa Anon Seda’ ANSTITULIONAL REVIEW ROARD COMMITTEE: 


SAN BERNARDINO 2 504 ft p 
PROVED OF 24 Lv ae a a, j 


Catlege of NaturalSelences TRB#,, Leet cust lab 


Deparimerit of Mathematics. 
one-of two locations? 1j d locked file cabinet In the classroom where the instructor is-the only 


person with’a key;'and 2} the password-protected VMHS5 online grade book {Aeries). 


maura teaninnsren nk 


OQURATION: This study should be approximately four weeks tong in the Spring 2012 semester, 


‘RISKS: There arena risks-ta participate in this study. 


BENEFITS: To determine whether of not PowerPoin{ has an jmpact on students’ leacning and 
attludes toward mathematics. 


CONTACT: Pertinent questions and.cancerns about this research and sesearch subjects’ rights in 
regards to this study can be directed ¢6.0¢, Mart Riggs at (909}.537-5574 or mriggs@csisb.eduy. 


Please dign below ta indicate permission for your studént’s participation In this study and retuen the 
signed form to me by the end of the week.. 


Sincerely, 


Robert. Kopp 


J, hereby grant permission for my-student to-participate in the aforementioned study. 


a hh fr a 


eT TA | 


Student:Name {Please print clearly) ‘Parent/Guardian Signature 


Please sign here if yoware.over'18 years of age, 


Student Name (Pledse print clearly} Student Sigaature 
' 
PORTE SI 
SS OR VERS LE DAL SAY HENS Matinee TA OPA fbn 
Meet antertr baie Untewtyisy te et Tp te Mg att il Ie ai» ptr fe het se ea ee ate tikes ce od 
Pr a eT ok Corea hS ry fe or tolaee te yee te Uggs Ta gegen ee PRED eS eT a ar a 
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CSL IEDRALA REYTE HINTVERSH 


SAN BERNARDINO. 


“College SF Natural Sciences 
Departesent uf Mathematics 


Sk ta gd 


CHILDASSENT SCRIPT 
Participation In Study 


| would like to-invite you to take partyin this study, Your perencs favecagreed to your 
partinipation,in this study. We will be Jearaing. about legarithins. and’in addition, sequences and series. 
tor the next couple « of weeks and | will be analyzing the étiects af how teaching students with the 
-witteboard andfar with Powersint software jigs on your mathematical uiderstending ang, your 
opsnian towards learning:mathernatics, Al the same umes will! be‘analyzing whether or hot prios 
‘knowledge of sequences and series will aid in your undasstanding.ot exponentia-and logarithm 
expressions. Your data.from,the chapter quiz.and the chapter test from the-logarithms unit will be 
‘galgulated with the results (rem everyone, plse In-the class and at, the conciusion.of the unit you will 
coripietéan anonymous suivey. Your scdres'will not be liidivideally resorted in this-study. Your 
participation vslll not influen¢e-your class grade: You do not havete partake in this study if you-do not 
want to. Ifyou prefer that'l not'use.your tes! sceres in my research project, all you have to do%s‘fet me 
know andtwill not use your scores. ‘You will still participate in tieclassas usual,-and Will £till he- 
responsible for taking ail assessments as they.will count toward yaur grade inthis class, but ( will not 
include your scares.in my Study. if you make the choice not to participate, F will not hold that against 
you in‘any way: and ‘it Will have;ho effect dn ydur grade tit thig class, ‘If you. decide to withdraw From this 
study, you wiliaiso. be.excused. frum taking the anonyaious survey at [he‘end of tite Wil. Yéur 
participation is your choice.. You aretree te stép participaglag at any time: You do not have'to- 
participate just because your parents signed the form. if you have any questions at any time, please ask 
me, Ifyou agree to participate, wauld you please taise yourhand at \his Vinee? 


CALIFORNIA STATE URIYERSITE SAN BERNARDINO 
INSTITUTIONAL EVIE’ SOARD COMMITTEE, 
beige 8 OU LZ sombavten) 128 )23 B 


dtl on. Apoumacl bard Pp 


9003379501 
PHOS ULIVEAGIT YN PARR WEY, SAM APAMARIAN? D4: edd k 2345 


rok > at hey fone pe ts pret ety! 
cng lenge re Sethe eg oat net Mins 


pert ss an rent 


Bey, Dallyetig dtaty Otesteanly, y @eetat a badge ep 
far dreamy | esting Rags Slee ates tana ttle yf 
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